INTRODUCTION {#sec1-1}
============

The educational environment (EE) is an important measure in medical education. It represents the entire education process and reflects what is happening in and around the curriculum, the organization, and the educational process. The learning environment is a vague concept, which mainly relates to the intangible part of the curriculum, and is, therefore, difficult to define. The EE is "variously referred to as climate, atmosphere, or tone. It is a set of factors that describe what it is like to be a learner within that organization."\[[@ref1]\] The EE can be considered as composed of three subdivisions: (1) The physical environment; (2) The emotional climate that includes security, positive methods (feedback, support, absence of bullying and harassment); and (3) The intellectual climate that includes learning with patients, reflective practice, and evidence-based learning, active participation, motivation, planned education, up-to-date knowledge and skills.\[[@ref1][@ref2]\]

The evaluation of the EE is important because of the following five basic issues: (1) Provision of an insight for the prospective trainee and trainers, (2) being a central part in curriculum development, (3) exposure of the informal and hidden curriculum, (4) being a tool for quality assurance and improvement, and (5) provision of vital evidence for change and policy development.

Measuring the EE provides an overall perspective of what is happening within the educational institution.\[[@ref3]\] Also, it helps to answer the prospective trainees\' and trainers\' questions on the nature of the learning experience. An example is whether the learning environment is very competitive, authoritarian or stressful -- perhaps even intimidating.\[[@ref4]\]

Since the EE embraces numerous aspects that contribute to effective training and is the background against which the curriculum resides,\[[@ref3]\] planning for it should be one of the early activities in curriculum development. In his model of curriculum development, Harden required educators to acknowledge and define EE as one of the ten questions related to curriculum development.\[[@ref5]\] In addition, measurement of the environment is the best tool to expose any informal and hidden curricula when an attempt is being made to evaluate the curriculum. This exercise provides an insight beyond the focus of the traditional curriculum evaluation. The traditional evaluation of a curriculum gives a false impression that a curriculum is limited to the formal statement of what is to be learned or the educational plan, goals and objectives, subjects, rotations, instructional methods, and assessment.\[[@ref6][@ref7]\] Actually, a curriculum is a more holistic, broad and comprehensive expression,\[[@ref8][@ref9]\] which embraces at least three interrelated spheres other than what is explicitly intended: (1) Formal curriculum: Stated, intended, and endorsed curriculum; (2) the informal curriculum: An unscripted, predominantly ad hoc, and highly interpersonal form of teaching and learning that takes place among and between faculty and students; and (3) the hidden curriculum: A set of influences that function at the level of organizational structure and culture.\[[@ref10]\] This concept of informal and the hidden curricula suggests that there is a fundamental distinction between what trainees are taught and what they learn.\[[@ref10]\] Therefore, these coexisting curricula should be discussed and evaluated to ensure that they work synergistically with the stated goals of the formal curriculum.\[[@ref11]\]

Maintaining a positive environment improves the learning outcomes. Learning and behavior are functions of the personal characteristics and the environment as illustrated by Lewin\'s equation (B = f(P, E)).\[[@ref12]\] Based on the Best Evidence in Medical Education, the learning environment has an impact on trainees\' learning experiences and the training outcomes.\[[@ref13][@ref14]\] In addition, trainees\' perception and experiences of the environment are related to the obviously valuable outcomes of their achievements, satisfaction and success.\[[@ref15]\] It has been found that the professional development of medical practitioners depends to a large extent on the attributes of the environment in which they work.\[[@ref16]\]

Evaluating the environment can play a major role in the overall quality of the training program. Indeed, the UK Postgraduate Medical Education and Training Board includes trainees\' perceptions of their training experience as part of the quality assurance system for accrediting programs.\[[@ref17]\] Hence, the World Federation for Medical Education identifies the learning environment as one of the targets for what it terms "the conduction of the evaluation of medical education programs."\[[@ref18]\]

The FM training in Saudi Arabia (SA) started 30 years ago.\[[@ref19]\] The introduction of the Saudi Board of Family and Community Medicine in 1995 contributed enormously to the training structure and organization.\[[@ref20]\] Currently, all postgraduate FM programs function under the supervision of the scientific board of the SBFM, which works under the umbrella of the Saudi Commission for Health Specialties (SCFHS). The SBFM is a 4 years residency training program intended to produce competent family physicians who can improve the standard of services and training provided, and establish a more recognized career structure.\[[@ref21]\] At the time of the study, the structure of SBFM program curriculum was divided into two main parts:

Part I: (R1 and R2) residents rotate through the main medical departments and complete introductory rotations in FM

Part II: Composed of 2 years, (R3) residents rotate through sub-specialties and community medicine; (R4) full-time training at family medicine centers.

MATERIALS AND METHODS {#sec1-2}
=====================

The study intended to evaluate the EE of SBFM Training Programs, Central Region, SA. Three main research questions were proposed: (1) What the EE is fostered by the SBFM residency programs? (2) Does the educational climate differ with gender and different levels of training and centers? (3) Does the hospital-based rotation or family medicine rotation affect the residents\' perception of the EE?

Postgraduate Hospital Educational Environment Measure (PHEEM), a self-administered inventory, was used as an investigation tool. It is considered a practical, valid, reliable, reproducible and transferable instrument which could be used both to measure the EE in a unit and allow researchers to compare different grades of doctors, departments and hospitals.\[[@ref1][@ref22][@ref23][@ref24][@ref25][@ref26][@ref27]\] Also, it was used effectively in evaluating the rotational based training programs\[[@ref25][@ref26][@ref27][@ref28][@ref29][@ref30]\] using a small number of responders to provide a statistically reliable outcome.\[[@ref22]\] PHEEM is composed of 40 statement "items." The residents were asked to indicate their agreement using a five-point Likert scale (0: Strongly disagree, 4: Strongly agree).

Postgraduate Hospital Educational Environment Measure was selected on the recommendation of the research advisory group, a group of medical educators at SCFHS, trainers and residents. It was agreed that PHEEM was suitable for evaluating the desired areas. Therefore, there was no need to develop and validate a new instrument. Also, PHEEM allows users to relay results to the other related studies.

Postgraduate Hospital Educational Environment Measure was translated into Arabic, and the reviewed translation was tested and retranslated into English, and sent to the original developer for permission for it to be used. It was piloted on 40 interns at a university hospital. All items were answered without difficulty. The clarity of the Arabic language was graded as 5 out 5 (85%) and 4 out 5 (12.5%). Almost all interns (95%) used Arabic only.

Four training centers in the central region were included. Three programs worked as a joint training program. Both Arabic and English PHEEM were distributed to all FM residents and board-eligible individuals who were practicing during academic year 2010.

The study proposal was approved by the research committee and the head of the regional training committee. A participant information sheet was provided, and participation was entirely voluntary and anonymous. All data were securely handled and kept with no identification of the individuals or the center.

The STATA^®^ package version 11.1 was used for statistical analysis. The responses to the PHEEM items were scored on the five-point Likert scale (0--4); the higher the score, the more positive the environment. The four negative statements (questions 7, 8, 11, and 13) were scored in reverse. Roff *et al*. suggested that PHEEM further evaluate three domains.\[[@ref25]\] The suggested PHEEM\'s domains and the guide to interpret the different scores are summarized in [Table 1](#T1){ref-type="table"}. The intervening variables were the level of training, training center and gender.

###### 

Frequency of trainees in each PHEEM scales domains
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The descriptive statistics were reported as the means and standard deviations (SDs) for the overall scale, subscales and individual items. The mean scores were calculated, with missing values scored as 2 (the midpoint on this 0-4 scale). The normality was examined using K-Density and Shapiro-Wilk statistic for residuals. During the regression model fitting, stepwise approach and AIC were used to examine the best model for predicting the outcome. In addition, the comparative statistics were done using the nonparametric methods of the Mann--Whitney--Wilcoxon (Wilcoxon rank-sum) test for two independent samples when comparing the single item response between the training center and gender.\[[@ref28][@ref29]\] The reliability of the questionnaire was assessed using Cronbach\'s alpha.

RESULTS {#sec1-3}
=======

The PHEEM was distributed to 101 trainees. The response rate was 91.1%. There was no significant difference between the two centers in terms of the basic demographic factors \[[Table 2](#T2){ref-type="table"}\]. Out of a total of 3640 items, 3616 were rated that is, only 24 were left out (\<0.6%). Almost all participants (97%) used the Arabic-PHEEM. About 92% found the translation understandable. Interestingly, 83% preferred to answer the Arabic questionnaires rather than the English versions.

###### 

Demographic distribution of responders
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The Cronbach\'s alpha was scored at 0.915 for the 40 statements, which reflects good reliability and internal consistency of the items in the questionnaire. Also, when the data were analyzed to exclude each question in turn, there was no significant improvement in the score, thus confirming that all questions were relevant and should be included.

The overall PHEEM score was 67.1 (SD: 20.1) out of a 160 maximum score. The scores of the three domains of PHEEM (Perceptions of Role Autonomy, Perceptions of Teaching and Perceptions of Social Support) are summarized in [Table 3](#T3){ref-type="table"}. The PHEEM items were presented and ranked based on the average score of all residents\' responses for each item in [Table 4](#T4){ref-type="table"}. Almost two-thirds of the items, 32 out of 40, demonstrated an average score of two or less. Moreover, none of the items produced a mean score above three. There were significant differences in 20 items when the two centers were compared. The trainees at the Joint Training Program (Centre 1) rated the EE significantly more favorably than the trainees at Centre 2. The frequency of trainees in each PHEEM scales category was aggregated to the corresponding category \[[Table 1](#T1){ref-type="table"}\]. Overall, none of the residents considered the training environment as excellent. On perceptions of the teaching domain, only one resident believed that the teachers were excellent. Only two items (13FNx01, 20) showed statistically significant differences between the responses of male and female residents. The males scored 1.14 in "There is sex discrimination in this post," whereas the average female score was 2.04 (*P* = 0.002). Also, the females had better ratings for the statement, "This hospital has good quality accommodation for junior doctors, especially when on call," with an average score of 1.58 for females and 0.73 for males, (*P* - 0.002).

###### 

Summary of the PHEEM\'s overall score and the three domains
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###### 

Summary of ranked mean scores for each PHEEM\'s items, in general score of both training center and each center (reversed scoring\*)
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The normality of the distribution for the overall and the three subscales was assured by K-Density and Shapiro-Wilk statistic for residuals. In the regression model fitting, using the forward and backward selection with *P* = 0.05, the training center was selected as a significant predictor for the overall score and the three subscales. Also, the level of training was selected when it was restructured in two groups: R4 (resident at 4^th^ year) and other levels (hospital rotations and board eligible). The model chosen includes three predictors (training center, grouped level of training and gender); the selection of this model was based on AIC and the most informative model.

The multiple regression model revealed that there was a significant difference in the PHEEM\'s overall score between Centre 1 (scored 73.4/160) and Centre 2 (scored 57.8/160) \[[Table 3](#T3){ref-type="table"}\]. On average, Centre 1 was 16.35 points higher when controlling for other variables (95% confidence interval \[CI\] −24.1 to −8.58; *P* = 0.00). Moreover, this difference favored Centre 1 in all of PHEEM\'s three domain scores \[[Table 3](#T3){ref-type="table"}\]. Regarding the level of training, on average, residents in the FM rotation (R4) rated the EE 11.99 points better than other residents did (95% CI: 1.7--22.3; *P* = 0.023). Also, R4 residents scored higher on the Perceptions of Role Autonomy +3.87 (95% CI: 0.16-7.59; *P* = 0.041) and Perceptions of Social Support + 5.77 (95% CI: 0.95--10.6; *P* = 0.019). There was no significant difference between male and female residents in the average overall score or the three domain scores \[[Table 3](#T3){ref-type="table"}\].

DISCUSSION {#sec1-4}
==========

This study was conducted to provide legitimate evidence to stakeholders for decision making and policy development and to advocate a change in the system so that the quality and functionality of the training program can be improved.\[[@ref30][@ref31]\] The importance of this study is on its timing, as it was conducted before the structural and content changes in the curriculum began. The results revealed the critical issues in the FM training program. An overall score of 67 (41.9%, 67/160) represents area two on the suggested scoring guide. This was interpreted as an indication of a number of problems in the training program. Also, it appears that the overall EE fails to meet the needs and expectations of trainees. This critical result is constant across all of the PHEEM items. Only 10 items seemed satisfactory, with average scores between two and three. Therefore, every effort should be made to resolve the issues related to the remaining 30 items (75% of total items), the majority. These items scored \<2, suggesting that the residents were struggling to reach the intended goals of the training program. Moreover, all residents had "a more negative perception" on all PHEEM domains: The level of autonomy, teaching quality, and social support. This demonstrates the apparent weaknesses in the FM Residency Program\'s educational environment \[[Table 5](#T5){ref-type="table"}\]. Undoubtedly, this unfavorable environment will adversely affect the training outcome.\[[@ref13][@ref14][@ref16]\]

###### 

The interpretation of family medicine educational environment measured by PHEEM (general scores of and sub-scales)
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Residents in the 4^th^ year significantly had a higher overall score. This may be because of their reasonable workload, time allocated for self-directed learning, structured educational activities, close supervision, greater opportunity for feedback and contact with trainers. Furthermore, work in FM clinics is linked to trainees\' future career and is relevant to their learning needs, which is explained by the Adult Learning Theory.\[[@ref32]\] In contrast to trainers at hospital rotations, the FM trainers are oriented to the aims of the FM program and are prepared for their work through structured programs. The residents participating in main hospital rotations report a significant lack of supervision. This finding is comparable to other local findings, where only 36% of the FM residents indicated that they had close supervision.\[[@ref33]\] Provision of good, practical, and constructive feedback is an important way of promoting the trainees\' academic and professional development.\[[@ref34]\] There was a positive impact in the surgical EE in the evaluation of the post multi-modification interventions using PHEEM.\[[@ref35]\] Unfortunately, there is little integration of this important element in FM hospital rotations.

Residents in the joint program rated the environment significantly higher in the overall score and in two PHEEM domains. These differences are clear when the items related to the trainer quality are examined. Residents in Centre 1 on average rated the trainers at almost 3, which indicated that the trainers in the joint program did promote an atmosphere of mutual respect. On the other hand, the residents in Centre 2 felt that the trainers did not promote such a fundamental EE. During the final year, residents at Centre 1 had a clinic assigned to them which added to their feeling of being ready for the next level as senior registrar. In both centers, the residents were frustrated with the catering facilities and the, quality of hospital accommodation and rooms available for doctors.

Even though both genders should have the same rights and opportunities in the postgraduate training in SA, the male participants thought there was gender discrimination in their posts. Overall, the female scores were higher than the males on all subscales, but this difference was not statistically significant. Also, the females rated the on-call room significantly better than the males did.

The residents in R4 worked up to 45 h/week, but residents in rotations R2 and R had a 62 h week on the average. Unfortunately, there were no clear policies to regulate the workloads of trainees. Also, there is no compensation for extra hours, duties or on-calls. In contrast to Denmark, for instance, the law regulates working hours for doctors to an average of 37 h a week.\[[@ref23]\] Also, the European Union agreed on a law limiting the hours to a maximum of 46 h, which was the limit used in item 17. In addition to this, the lack of clarity in job descriptions, responsibilities and tasks resulted in notable variations in on-calls, shifts, clinics, service demands, expectations and working hours between hospitals, rotations, and specialties. Many studies have demonstrated a clear negative impact on doctors\' academic progress, personal development, quality of training and medical service, and social life.\[[@ref35][@ref36][@ref37]\]

Stakeholders should carefully examine the issues addressed by PHEEM and utilize this evidence to improve the training atmosphere. It is their ethical responsibility to take seriously the rights of residents and provide measures to protect their social, educational, and personal needs from being compromised by an unhealthy EE and curriculum. The introduction of a valid practical system of assessment and feedback should be a priority. Mini-clinical tests, peer assessment and portfolio assessment would work best for this rotation-based program. Introducing the portfolio as an educational tool in FM Training Program would promote the development of mentoring as a structured educational activity. Moreover, the development of trainee representative group could promote a culture of trust and transparency. The introduction of new educational strategies would be the first step in this development. Examples of these strategies suitable for the FM program include task-based education, integrated curriculum, portfolio, blended learning, mentoring system, community-based/-oriented programs, support system, residents\' rights, work descriptions, orientation and feedback and job evaluations.

CONCLUSION {#sec1-5}
==========

In conclusion, the EE is an important determinant of the behavior of medical trainees and is related to their achievements and success. The availability of adequate supervision, social support, a variety of learning activities and opportunities to practice skills are important aspects in effective medical education.\[[@ref16]\] The SBFM program should undergo a critical evaluation and reconstruction. This result should be used to help foster better educational experience and a stronger program. Also, we recommend that those responsible for the SBFM program work on developing a policy to address technical issues and defects in the training. A follow-up evaluation should also be conducted after the changes in the curriculum are implemented.
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